Following the virtual elimination of vitamin D deficiency in Britain earlier this century, rickets and osteomalacia began to be recognized with increasing frequency in the early sixties (Dunnigan et al., 1962) . The disease was almost entirely restricted to Asian subjects and was subsequently reported in all cities having a significant Asian population. The purpose of this review is to point out that most current theories not only fail to explain the occurrence of vitamin D deficiency in Asians, but also cannot adequately explain the deficiency occurring in liver and gastrointestinal disorders. A theory is put forward that more completely encompasses the known facts.
Facts about 'Asian' osteomalacia (1) Studies to date have always shown low serum 25-hydroxy-vitamin D (25-OH-D) concentrations (Preece et al., 1973) . The disease is therefore a true vitamin D deficiency state. (2) 25-OH-D concentrations fall when Asians come to Britain (Preece et al., 1975) although normal levels are found in Asians in their homeland (Rashid et al., 1983 (Hunt et al., 1976) . However, this has not been confirmed by other studies (Dunnigan and Smith, 1965) . Studies have however shown that at least 90%o of the 25-OH-D present in the blood originates from skin sources with dietary sources playing only a minor part (Haddad and Hahn, 1973, Preece et al., 1975 (Dunnigan, 1973) although more recent studies have shown that rachitic children have had less outdoor exposure than non-rachitic children (Dunnigan et al., 1982) . From this evidence it would be hard to incriminate a lack of sunlight exposure as the sole cause of vitamin D deficiency although it may be a partial factor. It (Dunnigan et al., 1982; Hunt et al., 1976) and healing of rickets has followed the institution of a chapatti free diet (Ford et al., 1972 (Dunnigan et al., 1982) . They point out the occurrence of rickets and osteomalacia in Asia, Africa and the Middle East and the epidemics of the disease that occurred during and after the two World Wars in Europe; all associated with the use or change to a high extraction flour. Particularly persuasive was the occurrence of rickets and osteomalacia in Ireland in 1941 coinciding with the temporary increase in extraction rate of flour and hence a change from white to wholemeal flour (Jessop, 1950 (Batchelor and Compston, 1983) . This is compatible with the idea that some of the vitamin is bound in the gut and eliminated. Cholestyramine, used to bind bile salts in the intestine, has been reported to cause vitamin D deficiency (Compston and Horton, 1978; Heaton and Barnard, 1972) . The most logical explanation is that the drug, in addition to binding bile salts, also binds vitamin D compounds.
In the above examples, 25-OH-D secreted normally in the bile is complexed in the intestine and its absorption prevented.
In diseases of the small intestine, the break in the entero-hepatic circulation would be at the gut wall where the diseased bowel impedes absorption-a situation which causes a reduction in 25-OH-D blood concentrations irrespective of the dietary intake of vitamin D. It has been shown in a variety of malabsorptive conditions that the half-life ofinjected 25-OH-D is shortened and faecal losses increased (Batchelor, Watson and Compston, 1982; Compston et al., 1982 Further studies will no doubt confirm or refute it.
At the present time the ideas put forward so carefully by Dunnigan and his colleagues have much to commend them.
